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What’s new 

 This large registry-based study showed that the vast majority of people living with HF 

and an ICD/CRT-D experienced a high perceived social support. 

 Cohabiting was the greatest predictor of high perceived social support, but there seem 

to be gender differences and cohabitating might not give women as sufficient social 

support as seen in men with HF and an ICD/CRT-D. 

 Our study underlines the complex relationships between perceived social support, 

mental health, and perceived control over the heart condition that should be 

acknowledge when supporting persons with HF and an ICD/CRT-D. 

 When caring for persons with HF, and especially women, it is important to include 

incorporating pertinent family caregivers when designing psychoeducational support. 
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Abstract  

Background 

The links between chronic illness, psychological well-being, and social support have 

previously been established. Social isolation and loneliness have shown an increased 

mortality risk for those with heart failure (HF). Increasingly more people with HF are living 

with an implantable cardioverter defibrillator (ICD), but only a few small-scale studies have 

focused on social support in this population. 

Objective 

The aim of this study was to explore factors related to perceived social support in a large 

cohort of individuals with HF living with an ICD. 

Methods 

All eligible adult ICD recipients in the Swedish ICD registry were invited to participate in 

this cross-sectional study. For this analysis, those with HF and complete data on perceived 

social support were included (N = 1550; age, 67.3 (SD, 9.8) years; 19.5% female). 

Results 

Most reported a high level of social support, but 18% did not. In logistic regression, living 

alone was the greatest predictor of low/medium support. Lower social support for those living 

alone was associated with poorer perceived health status, having symptoms of depression, 

and experiencing low perceived control. For those living with someone, lower support was 

associated with female gender, symptoms of depression and anxiety, and less control. Heart 

failure status and perceived symptom severity were not related to the outcome. 
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Conclusion 

One in five participants reported low/medium social support. Our study underlines the 

complex relationships between perceived social support, psychological well-being and 

perceived control over the heart condition. Multiple aspects need to be taken into account 

when developing interventions to provide psychosocial support and optimize outcomes in this 

patient group. 

Key words: cardiac implantable electronic devices, heart failure, living arrangement, 

perceived social support, psychological distress  
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Introduction  

Implantable cardioverter defibrillators (ICDs) are an evidence-based therapy for individuals 

at risk of ventricular arrhythmias (1-3), with heart failure (HF) being the most common 

underlying condition for implantation of an ICD (4). The consequences of HF extend beyond 

the physical symptoms and, in many persons, also have detrimental effects on psychosocial 

well-being. Symptoms of depression and anxiety are common in persons with HF (5, 6) as 

well as in persons with an ICD (7). In the context of HF and ICD, symptoms of depression 

have been linked to poor perceived social support (5, 8). Furthermore, it has been suggested 

that the risk of having low perceived social support is higher for those with an ICD compared 

with those with HF (9). Structural support seems to affect social support favourably, in that 

perceived social support has been reported to be higher for those who are married, and lower 

for those living alone (8, 9).  

Monitoring and managing symptoms and engaging in self-care behaviours such as exercise 

and treatment adherence have been recognised as being more complicated when social 

support is poor (3). Social isolation, social relationship quality, and loneliness have been 

linked to an increased risk of mortality (10-12), equal to clinical factors such as elevated 

blood pressure and cigarette use (10, 12). Thus, sufficient perceived social support could be 

essential to optimize patient outcomes in persons with HF and an ICD.  

Within the cardiovascular field links between social support, chronic illnesses, quality of life 

(QOL), and psychological distress have been well studied (13-16). According to the theory 

by Uchino (17), the links between social support and health related outcomes are complex 

and possibly reciprocal. To our knowledge, only 2 studies have focused on social support in 

HF patients with ICDs (5, 18), both on a relatively small scale (N=57-108). Accordingly, the 
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aim of this study was to explore factors related to perceived social support in a large cohort of 

individuals with HF living with an ICD or a cardiac resynchronization therapy defibrillator 

(CRT-D).  

Method 

Study design, sample and data collection 

This study had a cross-sectional design based on self-reported data. All eligible adults 

(N=5,535) listed in the Swedish ICD and Pacemaker Registry in 2012 who had an ICD or a 

CRT-D implanted for at least 6 months were invited to participate. Those who had accepted 

participation were mailed a survey with a self-addressed stamped envelope for its return. One 

reminder was mailed after 3 to 4 weeks (19). A total of 3067 responded, giving a 55% 

response rate for all ICD/CRT-D recipients in Sweden at the time. This study is a subgroup 

analysis of the 1606 who reported they had HF, of which 1550 (96%) had complete data on 

the outcome variable. 

Ethical considerations  

The study conforms to the Declaration of Helsinki (20) and has been approved by the 

regional ethic committee for human research (2011/434-31). The participants were informed 

that they could contact the researchers, by telephone or e-mail, with any study-related 

questions. All ICD clinics in Sweden were informed about the study by mail and were asked 

to provide a contact within the local ICD team if participants needed one.  

Measures 

Demographic and clinical variables concerning the indication for an ICD (primary vs. 

secondary), type of ICD treatment (ICD vs. CRT-D) and time since implant were collected 
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from the registry. Demographic and clinical data were self-reported and included gender, age, 

living arrangements, shock experience, coexisting health problems, and perceived severity of 

HF symptoms.  

Perceived social support was measured using the Multidimensional Scale of Perceived Social 

Support. This scale consists of 12 questions in 3 subscales concerning support from family, 

significant others and/or friends using a Likert-type scale where 1 means very strongly 

disagree and 7 means very strongly agree. A higher score indicates a higher level of 

perceived social support. The construct validity and reliability have been supported in both 

subscales and total score (9, 21-23), and it has also been evaluated in a Swedish context (24). 

In this study, we have used the total scale to dichotomize perceived social support into 

low/medium support and high support. A value of greater than 5 indicates a high level of 

perceived social support, whereas a value of 5 or less indicates a low/medium level of 

perceived social support. The developer of the MSPSS, Gregory Zimet, concurred with this 

decision (personal contact).  

Perceived control was measured with the four-item Control Attitudes Scale (25). It has 

shown sound psychometric properties in a Swedish context with patients with HF and ICD, 

with the recommendation of using the scale as a 2-component instrument, that is, using the 

subscales Control and Helplessness and not the total score in analysis. It is a 7-point Likert 

scale and each component gives a maximum score of 14 (25, 26).  

Symptoms of depression and anxiety were assessed using the 14-item Hospital Anxiety and 

Depression Scale, which has been used extensively in both hospitalized and non-hospitalized 

patients (27-29). The use of 8 or more as a cut-off point in both dimensions has been found to 

indicate psychological distress (28).  
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Health status was measured using the second part of the validated Swedish version of 

EuroQoL-5D, the Visual Analogue Scale. Here, respondents can indicate their subjective 

health status on a vertical scale marked from 0 to 100, where one end (100) represents “best 

imaginable health state” and the other end represents “worst imaginable health state” (30, 

31).  

Data analysis  

IBM SPSS Statistics version 24 was used for analyzing data. Frequencies and proportions 

were used to describe data and to explore differences between groups (i.e. low/medium or 

high level of perceived social support). Independent 2-tailed Student’s t tests were used on 

continuous variables and X2 tests were used when data were categorical. Living arrangements 

was predichotomized into either those who lived alone or those living with someone. Time 

since implant was predichotomized into those who had their implant for more or less than 3 

years (median). The variable concerning receiving shocks from the ICD was predichotomized 

into either having received a shock or shocks or not having received a shock. A P  <.05 

indicated statistical significance. We performed logistic regression (enter method) to 

determine factors associated with perceived social support, predichotomized into perceived 

low/medium and high levels of support. Independent variables in the initial regression model 

were chosen based on clinical and theoretical relevance and the results from bivariate 

analyses, with all variables with a P <.05 included (Figure 1). After checking for possible 

interactions between the independent variables, helplessness was associated with both control 

and depression. Hence, we performed 2 separate models (1 with helplessness included and 1 

with helplessness excluded, but with the same significant variables remaining). In the results, 

the model without helplessness is presented. In an iterative process, nonsignificant variables 
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were excluded one by one to reach a final model with only the significant variables 

remaining. 

Results  

Patient characteristics 

In total, 1550 participants were included with a mean age of 67.3 (SD, 9.8) years. The sample 

ranged from 21 to 89 years and 19.5% were women. Of the whole sample, 65.2% 

experienced either slight or much discomfort from their HF symptoms. Approximately half of 

the participants had received their ICD (52.1%) as secondary prevention. Time elapsed since 

ICD implementation varied between 1 and 23 years, with 56.9% having had their ICD for 

less than 3 years. Most persons shared a household (78.5%), and most had one or more co-

existing health problems (89%) (Table 1). More women than men lived alone (29.3% vs. 

19.6%, P<.001), and those living alone also reported more coexisting health problems than 

did those cohabitating (2.86, SD 1.95 vs. 2.52, SD 1.82, P<.05).   

Overall, 11% of participants scored 8 or higher for depressive symptoms and 18.6% for 

symptoms of anxiety. The EQ-5D Visual Analogue Scale mean score was 67.9 (SD 18.7), 

and perceived control and helplessness in relation to their heart condition was scored at 8.9 

(SD 3.0) and 6.4 (SD 3.2) respectively (Table 1).  

Perceived social support 

Participants reported a mean score for perceived social support of 5.96 (SD 1.2). In total, 

17.6% experienced a low/medium level of social support (n=273), whereas the reminder 

experienced a high level of social support (n=1,277). The least support was derived from 

friends, with 32.3% reporting a low/medium level of perceived social support from this 
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group, whereas the corresponding percentages were 16.4% for family was and 15.1% for 

significant others. In bivariate analyses, participants with low/medium levels of social 

support were more often younger (P<.05), female (P<.05), living alone (P<.05) and had more 

often experienced a shock/shocks from their ICD (P<.05) compared to their counterparts. 

They also reported more coexisting health problems (P<.05), perceived a lower level of 

control (P<.05) and felt more helpless in relation to their heart condition (P<.05), had more 

symptoms of depression (P<.05) and anxiety (P<.05), and had a poorer health status 

indicated in the EuroQoL Visual analogue Scale (P<.05). Perceived severity of HF symptoms 

was not significantly associated with poorer levels of perceived social support (Table 2).  

Factors associated with low/medium levels of social support 

The multiple logistic regression model predicted that the odds for persons perceiving 

low/medium levels of social support were higher for those living alone, those having 

depressive symptoms, those having symptoms of anxiety and those feeling less control in 

relation to their heart condition. Living alone was the strongest independent variable 

associated with perceived low/medium levels of support in this model (Odds Ratio 7.31). 

Age, gender, whether or not the person received a shock from the ICD, health status and 

coexisting health problems were not significantly associated with the outcome (Table 3). 

Given our findings, which indicated that those living alone had greater odds of experiencing 

low/medium levels of social support compared with those who were cohabitating, we 

conducted a secondary logistic regression analysis to further explore this phenomenon and 

determine independent variables associated with low/medium levels of social support in those 

living alone and those cohabiting separately. Different sets of associations were significant, 

depending on household status (Table 4). The multiple logistic model predicted that the odds 
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of perceiving low/medium levels of social support in those living alone were higher for those 

indicating lower health status, having symptoms of depression and experiencing lower levels 

of perceived control. For those living with someone, the odds of low/medium levels of 

support were higher for females, those having symptoms of depression and anxiety, and those 

experiencing less control.  

Discussion  

In the current study, perceived social support was examined in a large cohort of individuals 

living with an ICD/CRT-D. The vast majority experienced a high level of support. This is 

consistent with what most people in Europe state that they are satisfied with their personal 

relationships, and 93% report that they have someone to rely on when they need it (32). 

However, nearly every fifth individual in our cohort reported insufficient perceived social 

support. Insufficient support was in turn related to living alone, experiencing more symptoms 

of depression and anxiety, and lower perceived control in relation to the heart condition. 

Thus, it is imperative to identify those at risk of low levels of social support, particularly 

since previous studies also have found links between chronic illnesses, quality of life, 

psychological distress and social support (13-15) and that social support could affect survival 

(12).  

Our findings, with cohabiting status being the most important independent variable associated 

with low/medium levels of support, indicate the importance of structural support (e.g. 

networks) (33). In earlier studies, cohabiting and being married have been associated with a 

higher level of perceived social support (8) and lower levels for those without a partner (9). 

This might seem self-evident, but interestingly – in women when compared with men – 

cohabiting was associated with lower levels of perceived social support in our study. One 
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influencing factor could be that women might perceive loneliness more often than men (34). 

Loneliness entails feeling alone without necessarily being alone, which could explain why 

some cohabiting women did not perceive being socially supported. Since women report more 

psychological distress than men do in our study, and since depression and perceived social 

support have been associated with each other (8), another theory is that these factors also 

negatively influence the reception and utilization of social support.  

Earlier studies have shown inconclusive results regarding gender and vulnerability. In 1 

study, men reported lower levels of social support than women with HF (35), whereas 

another study involving ICD recipients indicated that gender was not correlated to social 

support in either persons with HF or persons with an ICD (9). In a small study including 

persons receiving an ICD, women reported lower values for social health variables initially, 

but at follow up 6 months after implantation, they reported higher scores compared with men 

(36). 

Symptoms of depression and anxiety were common in our cohort, and these results 

corroborate the findings of other studies (5, 7). Symptoms were even more common for those 

with low/medium perceived levels of social support. Surprisingly, self-reported severity of 

HF symptoms did not differ when comparing persons with low/medium and high levels of 

support in bivariate analysis. More severe HF status has been linked to lower levels of social 

support (35). On the other hand, being married or cohabitating and experiencing emotional 

support may mean less severe physical HF symptoms (33). In our study there is a high 

prevalence of persons with CRT-D, and it might be that these persons experience physical 

improvement (37) incomparable to those with an ICD only and that these factors together 

diminish the differences in HF status between those with low/medium and high perceived 

levels of social support. Shen et al. also found that depression and anxiety predicted a decline 
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in physical function in persons with HF (50% of the sample had an ICD) but social support 

did not (38). Since depression and anxiety and sense of control differed between those 

experiencing high levels of social support and those experiencing low/medium levels of 

social support in our study, a plausible explanation is that our data indicate that perceived and 

structural social support (and possibly CRT-D) could protect against detrimental effects of 

psychological and physical distress, in that it buffers or exercises a direct effect on mental 

and physical health (39, 40). It could be that social support functions as a coping mechanism 

that provides support through, for example, affecting the facts of the situation (eg, practical 

assistance) or the emotional response (eg, anxiety) towards the life situation (41). One note of 

caution in connection with the conclusions drawn here is that earlier studies have seen a 

mediator effect indicating that social support affects quality of life through the mediating 

influence of depression status (42) and that symptoms of depression and perceived social 

support could have an additive effect influencing, for example, event-free survival (8) 

indicating that relationships and pathways between psychosocial and physical measures are 

complex. 

Limitations and strengths 

Limitations of this study include the cross-sectional design and the use of self-reporting 

instruments. Thus, we can only report association rather than inferring causation. Only 1 data 

collection point was used, and a longitudinal study of a cohort of patients would be helpful in 

understanding the process of device adjustment, psychosocial distress and perceived social 

support over time. Half of the participants had their ICD implanted as a secondary form of 

prevention. This is a relatively high rate for current practice, which could be seen as a 

limitation, but mirrors the fact that the time since implantation ranged up to 23 years. 

Strengths of the study include the high response rate, a large nationwide and representative 
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sample size with 20% women, age between 21 and 89 years, and a wide range of time since 

implantation. 

The total score from the Multidimensional Scale of Perceived Social Support was used in the 

analysis. This might be a potential weakness since the translation and validation of the 

instrument in a Swedish setting has imposed this as being less valid than using the subscores 

for family, significant others and friends (24). Still, in several other studies (21, 22, 43), using 

the total score has been supported. For the logistic regression we dichotomized the 

Multidimensional Scale of Perceived Social Support variable into those with low/medium 

levels of support and those with a high level of support. We acknowledge that the cutoff point 

is a possible source of weakness but think the value of ease in interpretation is important 

considering the purpose of this study and since groups differed in measures. 

Conclusion and clinical implications 

One in 5 patients with HF living with an ICD reported low/medium perceived levels of social 

support. Cohabiting was the greatest predictor of high perceived level of social support, but 

further analysis revealed that this might not be true to the same extent for women. Clinicians 

should be extra attentive to the fact that there could be gender differences and that 

cohabitating might not protect women to the same extent. When caring for persons with HF, 

and especially women, it is important for these reasons to include pertinent family caregivers 

when designing psychoeducational support in order to strengthen the social support given to 

the person with an ICD/CRT-D and HF.  

Lower levels of social support in those living alone were associated with poorer health status, 

having symptoms of depression and experiencing lower levels of perceived control. For those 

living with someone, lower levels of support were associated with female gender, symptoms 
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of depression and anxiety, and less control. Heart failure status and symptom severity were 

not related to perceived social support, and it could be that there are factors not studied that 

mediate or moderate effects. Further longitudinal studies in this cohort could possibly 

illuminate the pathways.  

A possible way forward in learning more about this vulnerable group of persons with HF and 

an ICD/CRT-D is to conduct qualitative studies, to learn more about the reasons for a lack of 

perceived social support and how they believe they want to be supported. Finally, our study 

confirms and underlines the fact that there is a complex relationship between psychological 

distress, perceived control over the health condition and social support, and all three aspects 

need to be taken into account when developing interventions for persons with HF and an 

ICD/CRT-D.  



15 

 

References 

1. Tracy CM, Epstein AE, Darbar D, Dimarco JP, Dunbar SB, Estes NA, 3rd, et al. 2012 

ACCF/AHA/HRS focused update of the 2008 guidelines for device-based therapy of cardiac rhythm 

abnormalities: a report of the American College of Cardiology Foundation/American Heart 

Association Task Force on Practice Guidelines. J Am Coll Cardiol. 2012;60(14):1297-313. 

2. Yancy CW, Jessup M, Bozkurt B, Butler J, Casey DE, Jr., Colvin MM, et al. 2017 

ACC/AHA/HFSA Focused Update of the 2013 ACCF/AHA Guideline for the Management of Heart 

Failure: A Report of the American College of Cardiology/American Heart Association Task Force on 

Clinical Practice Guidelines and the Heart Failure Society of America. Journal of cardiac failure. 

2017;23(8):628-51. 

3. Ponikowski P, Voors AA, Anker SD, Bueno H, Cleland JG, Coats AJ, et al. 2016 ESC 

Guidelines for the diagnosis and treatment of acute and chronic heart failure: The Task Force for the 

diagnosis and treatment of acute and chronic heart failure of the European Society of Cardiology 

(ESC). Developed with the special contribution of the Heart Failure Association (HFA) of the ESC. 

European journal of heart failure. 2016;18(8):891-975. 

4. Kremers MS, Hammill SC, Berul CI, Koutras C, Curtis JS, Wang Y, et al. The 

National ICD Registry Report: version 2.1 including leads and pediatrics for years 2010 and 2011. 

Heart rhythm. 2013;10(4):e59-65. 

5. Friedmann E, Heesook S, Thomas SA, Chapa DW, Hyeon Joo L. Poor Social Support 

Is Associated With Increases in Depression but Not Anxiety Over 2 Years in Heart Failure 

Outpatients. Journal of Cardiovascular Nursing. 2014;29(1):20-8. 

6. Graven LJ, Martorella G, Gordon G, Grant Keltner JS, Higgins MK. Predictors of 

depression in outpatients with heart failure: An observational study. International Journal of Nursing 

Studies. 2017;69:57-65. 

7. Magyar-Russell G, Thombs BD, Cai JX, Baveja T, Kuhl EA, Singh PP, et al. The 

prevalence of anxiety and depression in adults with implantable cardioverter defibrillators: a 

systematic review. J Psychosom Res. 2011;71(4):223-31. 

8. Chung ML, Lennie TA, Dekker RL, Wu J-R, Moser DK. Depressive symptoms and 

poor social support have a synergistic effect on event-free survival in patients with heart failure. Heart 

& Lung. 2011;40(6):492-501. 

9. Pedersen SS, Spinder H, Erdman RA, Denollet J. Poor perceived social support in 

implantable cardioverter defibrillator (ICD) patients and their partners: cross-validation of the 

multidimensional scale of perceived social support. Psychosomatics. 2009;50(5):461-7. 

10. Pantell M, Rehkopf D, Jutte D, Syme SL, Balmes J, Adler N. Social isolation: a 

predictor of mortality comparable to traditional clinical risk factors. American journal of public 

health. 2013;103(11):2056-62. 

11. Steptoe A, Shankar A, Demakakos P, Wardle J. Social isolation, loneliness, and all-

cause mortality in older men and women. Proceedings of the National Academy of Sciences of the 

United States of America. 2013;110(15):5797-801. 



16 

 

12. Holt-Lunstad J, Smith TB, Layton JB. Social relationships and mortality risk: a meta-

analytic review. PLoS medicine. 2010;7(7):e1000316. 

13. Dunbar SB, Dougherty CM, Sears SF, Carroll DL, Goldstein NE, Mark DB, et al. 

Educational and psychological interventions to improve outcomes for recipients of implantable 

cardioverter defibrillators and their families: a scientific statement from the American Heart 

Association. Circulation. 2012;126(17):2146-72. 

14. Thomas SA, Friedmann E, Kao CW, Inguito P, Metcalf M, Kelley FJ, et al. Quality of 

life and psychological status of patients with implantable cardioverter defibrillators. American journal 

of critical care : an official publication, American Association of Critical-Care Nurses. 

2006;15(4):389-98. 

15. Van Den Broek KC, Kupper N, Van Der Voort PH, Alings M, Denollet J, Nyklíček I. 

Trajectories of perceived emotional and physical distress in patients with an implantable cardioverter 

defibrillator. International Journal of Behavioral Medicine. 2014;21(1):149-59. 

16. Heo S, Lennie TA, Pressler SJ, Dunbar SB, Chung ML, Moser DK. Factors associated 

with perceived control and the relationship to quality of life in patients with heart failure. European 

journal of cardiovascular nursing : journal of the Working Group on Cardiovascular Nursing of the 

European Society of Cardiology. 2015;14(2):137-44. 

17. Uchino BN. Social support and health: a review of physiological processes potentially 

underlying links to disease outcomes. Journal of behavioral medicine. 2006;29(4):377-87. 

18. Thomas SA, Friedmann E, Gottlieb SS, Liu F, Morton PG, Chapa DW, et al. Changes 

in psychosocial distress in outpatients with heart failure with implantable cardioverter defibrillators. 

Heart & Lung. 2009;38(2):109-20. 

19. Thylén I, Moser DK, Chung ML, Miller J, Fluur C, Strömberg A. Are ICD recipients 

able to foresee if they want to withdraw therapy or deactivate defibrillator shocks? IJC Heart and 

Vessels. 2013;1:22-31. 

20. Association WM. WMA Declaration of Helsinki - Ethical Principles for Medical 

Research Involving Human Subjects http://www.wma.net/en/30publications/10policies/b3/2013 

[updated October 2013. Available from: http://www.wma.net/en/30publications/10policies/b3/. 

21. Zimet GD, Dahlem NW, Zimet SG, Farley GK. The Multidimensional Scale of 

Perceived Social Support. Journal of Personality Assessment. 1988;52(1):30-41. 

22. Zimet GD, Powell SS, Farley GK, Werkman S, Berkoff KA. Psychometric 

Characteristics of the Multidimensional Scale of Perceived Social Support. Journal of Personality 

Assessment. 1990;55(3-4):610-7. 

23. Dahlem NW, Zimet GD, Walker RR. The Multidimensional Scale of Perceived Social 

Support: a confirmation study. J Clin Psychol. 1991;47(6):756-61. 

24. Ekback M, Benzein E, Lindberg M, Arestedt K. The Swedish version of the 

multidimensional scale of perceived social support (MSPSS)--a psychometric evaluation study in 

women with hirsutism and nursing students. Health and quality of life outcomes. 2013;11:168. 

25. Moser DK, Dracup K. Psychosocial recovery from a cardiac event: The influence of 

perceived control. Heart and Lung - The Journal of Acute and Critical Care. 1995;24(4):273-80. 

http://www.wma.net/en/30publications/10policies/b3/2013
http://www.wma.net/en/30publications/10policies/b3/


17 

 

26. Arestedt K, Agren S, Flemme I, Moser DK, Stromberg A. A psychometric evaluation 

of the four-item version of the Control Attitudes Scale for patients with cardiac disease and their 

partners. European journal of cardiovascular nursing : journal of the Working Group on 

Cardiovascular Nursing of the European Society of Cardiology. 2015;14(4):317-25. 

27. Bjelland I, Dahl AA, Haug TT, Neckelmann D. The validity of the Hospital Anxiety 

and Depression Scale: An updated literature review. Journal of Psychosomatic Research. 

2002;52(2):69-77. 

28. Zigmond AS, Snaith RP. The hospital anxiety and depression scale. Acta psychiatrica 

Scandinavica. 1983;67(6):361-70. 

29. Lisspers J, Nygren A, Soderman E. Hospital Anxiety and Depression Scale (HAD): 

some psychometric data for a Swedish sample. Acta psychiatrica Scandinavica. 1997;96(4):281-6. 

30. EuroQol--a new facility for the measurement of health-related quality of life. Health 

policy (Amsterdam, Netherlands). 1990;16(3):199-208. 

31. Dolan P. Modeling valuations for EuroQol health states. Medical care. 

1997;35(11):1095-108. 

32. EUROSTAT - Quality of life 2017 [Available from: 

http://ec.europa.eu/eurostat/cache/infographs/qol/index_en.html. 

33. Heo S, Lennie TA, Moser DK, Kennedy RL. Types of social support and their 

relationships to physical and depressive symptoms and health-related quality of life in patients with 

heart failure. Heart & lung : the journal of critical care. 2014;43(4):299-305. 

34. Lofvenmark C, Mattiasson AC, Billing E, Edner M. Perceived loneliness and social 

support in patients with chronic heart failure. European journal of cardiovascular nursing : journal of 

the Working Group on Cardiovascular Nursing of the European Society of Cardiology. 

2009;8(4):251-8. 

35. Arestedt K, Saveman BI, Johansson P, Blomqvist K. Social support and its association 

with health-related quality of life among older patients with chronic heart failure. European journal of 

cardiovascular nursing : journal of the Working Group on Cardiovascular Nursing of the European 

Society of Cardiology. 2013;12(1):69-77. 

36. Lauck SB, Sawatzky R, Johnson JL, Humphries K, Bennett MT, Chakrabarti S, et al. 

Sex is associated with differences in individual trajectories of change in social health after 

implantable cardioverter-defibrillator. Circulation Cardiovascular quality and outcomes. 2015;8(2 

Suppl 1):S21-30. 

37. Versteeg H, van den Broek KC, Theuns DA, Mommersteeg PM, Alings M, van der 

Voort PH, et al. Effect of cardiac resynchronization therapy-defibrillator implantation on health status 

in patients with mild versus moderate symptoms of heart failure. The American journal of cardiology. 

2011;108(8):1155-9. 

38. Shen BJ, Eisenberg SA, Maeda U, Farrell KA, Schwarz ER, Penedo FJ, et al. 

Depression and anxiety predict decline in physical health functioning in patients with heart failure. 

Annals of behavioral medicine : a publication of the Society of Behavioral Medicine. 2011;41(3):373-

82. 

http://ec.europa.eu/eurostat/cache/infographs/qol/index_en.html


18 

 

39. Thoits PA. Mechanisms linking social ties and support to physical and mental health. 

Journal of Health and Social Behavior. 2011;52(2):145-61. 

40. Cohen S, Wills TA. Stress, Social Support, and the Buffering Hypothesis. 

Psychological Bulletin. 1985;98(2):310-57. 

41. Thoits PA. Stress, coping, and social support processes: where are we? What next? 

Journal of Health and Social Behavior. 1995;Spec No:53-79. 

42. Chung ML, Moser DK, Lennie TA, Frazier SK. Perceived social support predicted 

quality of life in patients with heart failure, but the effect is mediated by depressive symptoms. 

Quality of life research : an international journal of quality of life aspects of treatment, care and 

rehabilitation. 2013;22(7):1555-63. 

43. Dahlem NW, Zimet GD, Walker RR. The multidimensional scale of perceived social 

support: A confirmation study. Journal of Clinical Psychology. 1991;47(6):756-61. 

 

  



19 

 

What’s new 

 This large registry-based study showed that the vast majority of people living with HF 

and an ICD/CRT-D experienced a high perceived social support. 

 Cohabiting was the greatest predictor of high perceived social support, but there seem 

to be gender differences and cohabitating might not give women as sufficient social 

support as seen in men with HF and an ICD/CRT-D. 

 Our study underlines the complex relationships between perceived social support, 

mental health, and perceived control over the heart condition that should be 

acknowledge when supporting persons with HF and an ICD/CRT-D. 

 When caring for persons with HF, and especially women, it is important to include 

incorporating pertinent family caregivers when designing psychoeducational support. 



% (n) Mean SD

Age 67.3 9.8

Gender, female 19.5 (303)

Household status: living alone 21.5 (331)a

ICD, secondary prevention: yes 52.1 (807)a

CRT-D: yes 35.9 (556)a

Time since implant of ICD: <3 y 56.9 (875)a

ICD related chock: yes 33.0 (505)a

Experience of heart failure

No discomfort 34.8 (540)

Slight discomfort 50.4 (781)

Much discomfort 14.8 (229)

Totalb 2.6 1.9

Cardiac disease (1549)a
1.9 1.4

Other disease 0.7 0.9

Symptoms of depression:c yes 11.0 (168)a 3.4 3.2

Symptoms of anxiety:c yes 18.6 (285)a 4.2 3.8

Health statusd (1485)a 67.9 18.7

Perceived control

Controle (1532)a 8.9 3.0

Helplessnessf (1529)a 6.4 3.2

Table 1. Clinical and sociodemographic characteristics describing the total sample 

(N=1550)

Coexisting health problems

c > 8 indicates psychological distress, measured by Hospital Anxiety and Depression Scale.

a Some missing values.

b Atrial fibrillation, angina pectoris, myocardial infarction, other cardiac disease, hypertension, stroke, claudiocatio intermittens, 

diabetes mellitus, neurological disease, rheumatical disease, lung disease, renal insufficiency, and cancer.

d Range 0-100, a high number indicates a better perceived health related quality of life, measured by EuroQoL Visual Analogue 

Scale.
e Range 4-14, a high number indicates a high perceived sense of control, measured by Control Attitude Scale.
f Range 4-14, a high number indicates a high perceived helplessness, measured by Control Attitude Scale.



c > 8 indicates psychological distress, measured by Hospital Anxiety and Depression Scale.

a Some missing values.



Mean SD Low/medium support (%)

Perceived social support total
c,d

5.96 1.25

Support from Significant others
c,d

6.22 1.36 15.1

Support from Family
c,d

6.12 1.42 16.4

Support from Friends
c,d

5.53 1.57 32.3

Low/medium 

support  

n=273           

High support 

n=1277                                   

Test statistic  (df) Confidence 

interval of mean 

difference

P

Age, mean (SD) 65.9 (9.2) 67.6 (9.9)  - 2.53b (1548) - 2.9 to 0.4 .011

Gender, n (%)

Female 71 (23.4) 232 (76.6)

Male 202 (16.2) 1045 (83.8) 8.79a (1) .003

Household status, n (%)c

Living alone 153 (46.2) 178 (53.8)

Living with someone else 118 (9.8) 1092 (90.2) 238.53a (1) .000 

ICD, secondary prevention: yes, n (%)c
142 (52.0) 665 (52.1) ns

CRT-D: yes, n (%)c 111 (40.7) 445 (34.9) ns

Time since implant of ICD: < 3 years, n (%)c 153 (56.3) 722 (57.0) ns

ICD-related chock: yes, n (%)c
104 (38.4) 401 (31.9) 4.29a (1) .038

Experience of heart failure, n (%)c

No discomfort 91 (33.3) 449 (35.2) ns

Slight discomfort 141 (51.6) 640 (50.1) ns

much discomfort 41 (15.0) 188 (14.7) ns 

Coexisting health problems

Total, mean (SD)e
2.8 (1.9) 2.5 (1.8) 2.04b (1548) 0.01-0.5 .042

Cardiac disease, mean (SD)c 2.0 (1.4) 1.9 (1.4) ns

Not cardiac disease, mean (SD) 0.8 (0.9) 0.7 (0.9) ns

Symptoms of depression:f, yes, n (%)c 71 (26.2) 97 (7.7) 78.25a (1) .000

Table 2. Description of perceived social support in the whole sample and comparisons between those with perceived low/medium (<5) and those 

with high (>5) social support (N=1550) according to The multidimensional scale of perceived social support 



Symptoms of anxiety:f, yes, n (%)c 95 (35.2) 190 (15.1) 59.20a (1) .000

Health status:g mean (SD)c 62.5 (18.3) 69.0 (18.6)  - 5.11b (1483) - 9.0-4.0 .000

Perceived control

Controlh, mean (SD)c
7.4 (2.8) 9.2 (2.9)  - 9.35b (1530) - 2.2 to 1.5 .000

Helplessnessi, mean (SD)c 6.7 (3.2) 6.3 (3.2) 2.05b (1527)    0.02-0.9 .041

h Range 4-14, a high number indicates a high perceived sense of control, measured by Control Attitude Scale.
i Range 4-14, a high number indicates a high perceived helplessness, measured by Control Attitude Scale.

g Range 0-100, a higher number indicates a better health related quality of life, measured by EuroQoL 5-D Visual Analogue Scale.

f >8 indicates psychological distress, measured by Hospital Anxiety and Depression Scale.

e Atrial fibrillation, angina pectoris, myocardial infarction, other cardiac disease, hypertension, stroke, claudiocatio intermittens, diabetes mellitus, neurological disease, rheumatical 

disease, lung disease, renal insufficiency and cancer.

c Some missing values

b. Independent samples t  test.

a. X 2 value.

d Range 1-7, a higher number indicates a better perceived social support.



Predictors B SE OR CI P-value B SE OR CI P-value

Household statusa
2.07 0.15 7.95 5.97-10.61 .000 1.99 0.16 7.31 5.35-9.98 .000

Symptoms of depression >8b 1.45 0.17 4.26 3.03-6.00 .000 0.95 0.23 2.58 1.65-4.05 .000

Symptoms of anxiety >8b
1.12 0.15 3.05 2.28-4.10 .000 0.62 0.20 1.85 1.25-2.74 .002

Perceived controlc - 0.20 0.02 0.82 0.78-0.85 .000 - 0.16 0.03 0.85 0.81-0.90 .000

d The simple model shows bivariate associations. 

Abbreviations: B, beta; CI, confidence interval; OR, odds ratio; SE, standard error.

Simple model
d Multiple model

Table 3. Table presents a logistic regression using enter method, performed to determine factors associated with perceived social support, n=1410 . Model 

predicts low/medium (<5) perceived social support. 

Variables put in the initial model: gender, age, household status, coexisting health problems, health status, symptoms of depression and anxiety separately, perceived control, and received chocks. 

a
 0=living alone; 1=living with someone.

b 0 <8; 1 >8, measured by Hospital Anxiety and Depression Scale.
c
 Higher value means higher perceived control, measured by Control Attitude Scale.



n=297

Predictor B SE OR CI P B SE OR CI P

Health statusa
- 0.03 0.01 0.97 0.96-0.98 .000 - 0.20 0.01 0.98 0.97-0.99 .007

Symptoms of depression >8b
1.30 0.32 3.66 1.96-6.85 .000 0.92 0.37 2.52 1.22-5.18 .012

Perceived controlc - 0.21 0.04 0.81 0.74-0.87 .000 - 0.18 0.04 0.84 0.77-0.91 .000

n=1129

Predictor B SE OR CI P B SE OR CI P

Gender
d

0.73 0.22 2.08 1.35-3.19 .001 0.63 0.23 1.88 1.18-2.97 .007

Symptoms of depression >8
b

1.46 0.24 4.30 2.67-6.89 .000 0.99 0.29 2.70 1.53-4.79 .001

Symptoms of anxiety >8
b

1.27 0.21 3.58 2.37-5.38 .000 0.67 0.25 1.96 1.19-3.21 .008

Perceived control
c

- 0.17 0.03 0.84 0.79-0.89 .000 - 0.13 0.03 0.87 0.82-0.93 .000

Table 4. Table presents a logistic regression using Enter method, performed to determine factors associated with perceived social support  from the 

perspective of living status, n=1410. Model predicts low/medium (<5) perceived social support. 

Living alone - simple modele

Living with someone - simple modele

Living alone - multiple model

Living with someone - multiple model

d 0=man, 1=woman

Variables put in the initial model (living alone): health status, symptoms of depression and anxiety separately, perceived control, and received chocks.

Variables put in the initial model (living with someone): gender, health status, symptoms of depression and anxiety separately, and perceived control.

a Higher value means better perceived health related quality of life, measured by EuroQoL-5D Visual Analogue Scale.
b 0 = <8; 1 = >8, measured by Hospital Anxiety and Depression Scale.
c
 Higher value means higher perceived control, measured by Control Attitudes Scale

Abbreviations: B, beta; CI, confidence interval; OR odds ratio; SE, standard error. 



e The simple model shows bivariate associations .



Perceived
social supporta

Demographic variablesb

Gender 
Age
Cohabitating status

Coexisting health problemsb

Cardiac disease/Non cardiac disease
Health Related Quality of Life

Psychosocial distressb

Symptoms of Depression and Anxiety
Perceived Control

Clinical variablesc

Heart failure status
Shock from the device
Indication for device
Time since implant of device
Type of device

Figure 1. Variables included in the initial regression model. 
a. Outcome variable.
b. Independent variables included based on theoretical relevance. 
c. Independent variables included based on clinical relevance. 
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